, (Boynton and others, 1963a; 1963b; 1963b) Although rocks become magnetized in many different ways (Doell and Cox, 1967) , only two ways are significant in magnetizing most anomaly-producing features: (1) rocks magnetized by the Earth's present magnetic field, and (2) rocks magnetized by the Earth's magnetic field in a previous geologic time. The first results in induced magnetization, a vector quantity related to the direction and intensity of the Earth's present magnetic field and to the magnetic susceptibility of the rocks. The second results in remanent magnetization, a vector quantity related to the direction of the ancient Earth's magnetic field and to the cooling history of the rocks. Remanent magnetization gives rocks a "memory," and it is this "record" of previous magnetizations that has been used to develop the new science of paleomagnetism (Irving, 1964) .
Anomalies, too, can exhibit "records" of previous magnetizations. Rainier Mesa by Gibbons, Hinrichs, Hansen, and Lemke (1963) ; Oak Spring, by Barnes, Houser, and Poole (1963) ; Jangle Ridge, by Barnes, Christiansen, and Byers (1965) ; Tippipah Spring, by Orkild (1963) ;
Yucca Flat, by Colton and McKay (1966) ; and Paiute Ridge, by Byers and Barnes (1967) . The holes were drilled vertically; and, by orienting core samples along the core axis, it was possible to measure inclination of remanence (Jahren and Bath, 1967) . The magnetization vector was found to incline upward at about 50°, not downward at about 60° as would be expected from the direction of Earth's present magnetic field.
When drill core is not available, similar results can be obtained from roughhewn samples collected from cliffs or steep slopes where extensive surfaces of rock are exposed. A polarity instrument, similar to one described by Doell and Cox (1962) , must be used to the disturbing effects of lightning bolts (Cox 1961 Dane and Bachman (1965) .
Reduction of data
The data recorded by the magnetometer during an aeromagnetic survey consist of the combined residual and regional magnetic anomalies. Figure 6 is a map compilation of observed data, and figure 7 is a map compilation of the residual anomaly, or the anomaly remaining when the regional anomaly is subtracted from the observed anomaly. In valley areas, the residual anomalies are of particular interest because they are caused by features ranging in depth from zero to several kilometres below the surface. The regional anomaly is not important in geophysical exploration, because it comes from the northward increase in the intensity of the Earth's magnetic field and from rock sources too deep to investigate by drilling.
Geophysicists prepare residual maps to assign contour values that are about zero over very large areas of little or no magnetic anomaly and also over very thick accumulations of nonmagnetic rock. Assigned datums vary, therefore, from one magnetized rock mass to the next.
It is anomaly analysis, rather than residual maps, that determine correct zero datums. Bullard (1967) discussed the two methods used to eliminate the regional anomaly or, that not being possible, to reduce its contribution in a small area to a minimum. The first method is based on the data from an aeromagnetic survey, as explained by richards, Vacquier, and Van Voorhis (1967) and by Bhattacharyya and Leu (1975) . For example, survey data for the Hot Creek Range retion of south-central Nevada (U.S. Geological Survey, 1968) were sampled at 1.61-km intervals to define the regional anomaly used to prepare residual anomalies B of figure 8 and B of figure 9: and survey data from Tularosa Valley area were sampled at 5-km intervals to define the regional anomaly used to prepare the residual map of figure 7. In most valley studies, the objects of prime interest are the individual anomalies that are analyzed for the purpose of gaining information about the depth and geologic structure of buried magnetized rocks. In general, shallow magnetic sources give sharp anomalies and deep magnetic sources give broad anomalies. Numerous simple rules have been introduced to determine depth or some other dimension of the anomaly source (Vacquier and others, 1951; Grant and West, 1965) . Most of these simple rules are made in accordance with some property of an anomaly and are calculated from models of varying depth, length, width, thickness, or magnetization. Often a property consists of the horizontal distance between two critical points of the anomaly.
More rigorous methods for analysis of individual anomalies include those developed by Koulomzine, Lamontagne, and Nadeau (1970) , McGrath and Hood (1970) , Naudy (1970) , Johnson (1969) , and Grant and Martin (1966) . Filatov (1969) , Talwani (1965) , and many other investigators have developed methods for checking results of analysis by comparing observed anomalies with theoretical anomalies. The method of Koulomzine, Lamontagne, and Nadeau (1970) is applied to valley surveys because, as mentioned by Grant (1972) , it has evolved over the past 50 years in a steady flow of published articles in geophysical journals, it is free of special assumptions, and it is easy to perform.
The Koulomzine method uses conjugate points on a residual magnetic anomaly to decompose an anomaly into symmetrical and antisymmetrical components. These components are then analyzed to obtain parameters that include depth, width, and magnetization inclination of the anomaly-producing model. Figure 11 was prepared to illustrate the application of Koulomzine 1 s method, combined with the earlier method of Powell (1967) , to the magnetic fields computed for four models. Models C and D may be of special interest because they were published by Vacquier, Steenland, Henderson, and Zeitz (1951) as their figures A61 and A63, respectively. Table 2 Figure 11 . Analysis of four computed anomalies to determine depth, width, and magnetization direction of anomaly-producing models. Small solid circles are the conjugate points used to decompose anomalies into symmetrical, S(X), and antisymmetrical, A(X), components. These components are then analyzed separately using points indicated as small open circles and triangles. Models A, B, C, and D are at a depth of 1 km, and they have dimensions as described on table 2. Table 2 . Depth and widths of models and inclinations of magnetization that were determined by applying Koulomzine's method to computed anomalies of figure 12 [The anomalies were computed for models 8 km wide, having lengths and thicknesses as listed, buried to a depth of 1 km, and magnetized at an intensity of 1X10~^ cgs/cm^ along the Earth's magnetic field, which is inclined at 62° 
